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1. Name 
historic USS Nautilus (SSN-571) 

and/or common Same 
- -- 

2. Location (as of February 1982) 

street & number Mare Island Naval Shipyard - not for publication 

city, town San Francisco - vicinity of - 
state California code county code 

3. Classification 
Category Ownership Status 
- district X public occupied 
- building(s) - private - unoccupied 
- structure - both - work in progress 
- site Public Acquisition Accessible 
X object - in process L yes: restricted 

- being considered - yes: unrestricted 
- no 

Present Use 
- agriculture - museum 
- commercial - park 
- educational - private residence 
- entertainment - religious 
- government - scientific - industrial - transportation 

military - other: 

4. Owner of Property 
name United States Government; Department of the Navy 

street & number 

city, town Washington - vicinitv of state DC 20362 

5. Location of Legal Description 
-- 

courthouse, registry of deeds, etc. United States Government; Department of the Navy 

street & number - 
city, town Washington state DC 20362 

-- 

6. Representation in Existing Surveys 
- 

State Register of Historic Places; 
title National ~ ~ ~ i s t ~ ~  of ~ h ~ ~ ~ i  P 1 acPs has this property been determined eligible? - yes n o  

date 1928, 1979 X federal X state - county - local -.- 
National Park Service; 

depository for survey records Connecticut Historical Comm.. 59 So. Prospect St. 

city, town Washington, state Connecticut 06106 



7. Description 

Condition Check one Check one 
L excellent - deteriorated - unaltered - original site 
- good - ruins altered - moved date 
- fair - unexposed 

Describe the present and original (if known) physical appearance 

The following desc r ip t ion  of USS Nautilus i s  taken from Norman Pollmar and 
Thomas B. Allan, Rickover, (New York, 1982), pp. 161-64. 

Like o the r  postwar U.S. submarines, Nautilus incorporated seve ra l  design 
f e a t u r e s  of t h e  German Type 21 U-boat, including a rounded bow, s t r a i g h t  
deck l i n e s ,  and streamlined " s a i l "  s t r u c t u r e  t o  house t h e  periscopes and 
r e t r a c t a b l e  masts. There were no deck guns, a f e a t u r e  t h a t  f u r t h e r  
enhanced her  underwater speed. 

The foremost compartment of Nauti lus was t h e  torpedo room, with the  
inne r  doors of the  submarine's s i x  torpedo tubes. The tubes f i r e d  
torpedoes almost twenty-one f e e t  long, weighing some two thousand 
pounds. 

The next compartments on t h e  uppermost l e v e l  were t h e  crew's qua r t e r s  and 
" o f f i c e r s  ' country. " One ~ a u t i l u s  skipper  would wr i t e  t h a t  "two th ings  
impressed me almost a s  much a s  t h e  [nuclear ]  p lant .  One was t h e  crew, 
t h e  o the r  t h e  comfort of habi tabi l i ty . . . "  I n  the  crew's qua r t e r s  each 
s a i l o r  had an ind iv idua l  bunk with foam rubber mat t ress ,  and adjacent  
s to rage  f o r  personal  items. The o f f i c e r s  had small ,  shared staterooms 
(except f o r  the  captain,  who had a p r i v a t e  room), and a l a r g e  wardroom, 
where t h e  s h i p ' s  dozen o f f i c e r s  could e a t ,  do paper work and re lax .  

Below these  rooms were t h e  submarine's ga l l ey ,  where a l l  food was 
prepared, and the  l a r g e  crew's mess, which doubled a s  a classroom and 
movie thea ter .  Thir ty-six inen could s i t  a t  one time f o r  meals, o r  
f i f t y  could be accomodated f o r  l e c t u r e s  o r  movies. This was t h e  f i r s t  
submarine t o  have an ice-cream machine, Coke dispenser ,  and a nickle- 
a-play juke box connected t o  a bu i l t - in  h i - f i  system, which, coupled 
with b r igh t  i n t e r i o r  colors ,  made Nauti lus seem unrea l  t o  ve teran  
submariners. A t  t h e  lowermost l e v e l  Nauti lus had storerooms and a l a r g e  
e l e c t r i c  s torage  ba t t e ry  f o r  emergency power. 

Amidships, below t h e  s a i l  s t r u c t u r e ,  were t h e  a t t a c k  cen te r  and con t ro l  
room. Nearby were the  small r ad io  and sonar  rooms. The s a i l  s t r u c t u r e  
was too  narrow f o r  t h e  t r a d i t i o n a l  conning-tower compartment from 
which submarine commanders d i r ec ted  underwater a t tacks .  Other than 
s h a f t s  f o r  t h e  periscopes and masts, t h e  s a i l ,  a s  i n  l a t e r  submarines, 
had only a ladder  i n  a pressure tube opening t o  a small  exposed bridge 
a top  t h e  s a i l .  

Most of t h e  a f t e r  por t ion  of Nauti lus was devoted t o  t h e  propulsion 
p lant .  Behind heavy sh ie ld ing  was the  r e a c t o r ,  more than two s t o r i e s  
high, with a narrow deck running atop t h e  r eac to r  t o  t h e  engine and 
machinery rooms. Twin geared steam tu rb ines ,  f ed  with steam from the  
r e a c t o r ' s  secondary coolant system, turned t h e  submarine's two pro- 
p e l l e r  sha f t s .  Nauti lus '  r eac to r  p l an t ,  o r i g i n a l l y  designated Submarine 
Thermal Reactor (STR) Mark 11, was i d e n t i c a l  with t h e  Mark I plant  opera- 
t i n g  i n  t h e  Idaho dese r t .  A t  one poin t ,  according t o  Rickover, a twin 
r e a c t o r  plant  had been considered, t o  reduce t h e  p o s s i b i l i t y  t h a t  t h e  



Period 
- prehistoric 
- 1400-1 499 
- 1 500-1 599 
- 1600-1 699 
- 1700-1799 
- 1800-1 899 
X 1900- 

Areas of Significance-Check and justify below 
- archeology-prehistoric - community planning - landscape a r c h i t e c t u r e  religion 
- archeology-historic - conservation - law - science 
- agriculture - economics - literature - sculpture 
- architecture - education x military - social1 
- art engineering - music humanitarian 
- commerce - exploration/settlement - philosophy - theater 
- communications - industry - politics/government - transportation 

- invention - other (specify) 

Specific dates 1955 -80 BuilderIArchitect n/a 

Statement of Significance (in one paragraph) 

"USS Nautilusw--From Idea t o  Real i ty  

On January 17, 1955, a cold and windy day a t  t h e  New London submarine 
base on the  Thames River i n  Connecticut,  a ve te ran  submariner named 
Comdr. Eugene P. Wilkinson ordered the  l i n e s  c a s t  off  from a submarine 
with the  number 571 on i t s  s a i l .  

I n  outward appearance t h e r e  was l i t t l e  t o  i n d i c a t e  t h a t  Commander 
Wilkinson's new command was a revolut ionary ship.  Three hundred and 
twenty f e e t  long, 27 112 f e e t  a t  t h e  beam, and d isp lac ing  3,350 tons 
on the  su r face ,  t he  vesse l  was s imi la r  i n  h u l l  design and configurat ion 
t o  o the r  submarines based a t  New London. The resemblance ended i n  t h e  
form. Ins ide  571's double h u l l ,  pressurized water c i r cu la t ed  around 
t h e  rods of a f i s s i o n i n g  uranium p i l e .  The water absorbed heat  c rea ted  
by t h e  f i s s i o n  process. Called the  primary coolant ,  t h i s  highly radio- 
a c t i v e  water and t h e  hea t  i t  contained was then ca r r i ed  t o  a steam 
genera tor  where the  hea t  was t r ans fe r red  t o  a secondary non-radioactive, 
water system t h a t  generated steam. The steam i n  t u r n  drove turb ines  
t h a t  powered two sha f t s .  A t  t he  end of these  s h a f t s  were t h e  p rope l l e r s  
t h a t  drove the  sh ip  through the  water. A shor t  time a f t e r  cas t ing  o f f ,  
Commander Wilkinson signaled t o  he l i cop te r s  f l y i n g  overhead and t o  
thousands of s igh t see r s  on shore, "Underway on Nuclear Power." The 
message s ignaled  a revolu t ion  i n  sh ip  propulsion. For the  f i r s t  time 
t h e  power of the  atom provided a source of energy t o  move a ship. 

The Idea 

The idea  t o  bui ld  USS Nautilus,  o r  more c lose ly  defined,  the  idea  t o  
apply nuclear  power t o  propel a submarine, or ig ina ted  i n  1939. I n  
January of t h a t  year,  D r .  Ross Gunn, a phys ic i s t  employed a t  t he  
Naval Research Laboratory i n  Washington, D o c . ,  together  with colleagues 
from academia, at tended a ses s ion  of t h e  F i f t h  Washington Conference on 
Theore t ica l  Physics. Also present  were N i l s  Bohr, t he  d is t inguished 
Danish phys ic i s t ,  and Enrico Fermi, a young I t a l i a n  Nobel P r i ze  winner 
i n  physics.  Bohr and Fermi had exc i t ing  news. Through Lise Meitner, 
a German-born Jewish phys ic i s t  who had worked a t  t h e  Kaiser  Wilhelm 
I n s t i t u t e  i n  Ber l in ,  before Nazi r a c i a l  p o l i c i e s  forced her  t o  emigrate 
t o  Denmark, Bohr had learned t h a t  t h e  g r e a t  German phys ic i s t  Ot to  Hahn 
and h i s  col league F r i t z  Strassman had succeeded i n  s p l i t t i n g  the  uranium 
atom and crea t ing  a f i s s i o n  process t h a t  released energy. Bohr and 
Fermi's announcement immediately set off  a f l u r r y  of a c t i v i t y  throughout 
t h e  United S t a t e s  a s  phys ic i s t s  hurr ied  t o  confirm t h e  German experiment. 
What Fermi d id  not t e l l  h i s  audience i n  Washington was t h a t  he and 
o the r s  suspected t h a t  the  f i s s i o n  process released high energy neutrons 
t h a t  might be used t o  s t a r t  add i t iona l  f i s s i o n s .  The r e s u l t  would be a 
chain r eac t ion  t h a t  released vas t  amounts of energy. 



9. Major Bibliogc ap.rical References 

See continuation sheet 

10. Geographical Data 
- - 

Acreage of nominated property 
Quadrangle name 

UMT References 

Zone Easting 
111111(( 
Northing 

Quadrangle scale 

Zone Easting 
u Northing 

Verbal boundary description and justification 

See continuation sheet 

List all states and counties for properties overlapping state or county boundaries 

state code county code 

state code county code 
- - - - - - - - 

I 1. Form Prepared By 

nameltitle James w 

organization Division of History, National Park servicedate February 12, 1982 

street & number 1100 L Street, NW telephone (202) 523-5164 

city or town Washington, state DC 20240 

12. State Historic Preservation Officer Certification 
The evaluated significance of this property within the state is: 

- national -- state - local 

As the designated State Historic Preservation Officer for the National Historic Preservation Act of 1966 (Public Law 89- 
665), 1 hereby nominate this property for inclusion in the National Register and certify that it has been evaluated 
according to the criteria and procedures set forth by the National Park Service. 

State Historic Preservation Officer signature 

title date 
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submarine would be d isabled  o r  l o s t  a t  sea  because of a r eac to r  f a i l u r e .  
But s i z e  was a c o n s t r a i n t ,  and Nauti lus  w a s  b u i l t  with only one r eac to r .  
An a u x i l i a r y  d i e s e l  genera tor ,  complete with snorkel  i n s t a l l a t i o n  f o r  
submerged opera t ion ,  was q l s o  i n s t a l l e d .  It could b r ing  Nauti lus  home 
i n  an emergency a t  a few knots '  speed. 

The af termost  compartment of Nauti lus  was the  a f t e r  crew's qua r t e r s ,  
where t h e  remainder of t h e  submarinel's ninety-odd crewmen were berthed. 
There were no s t e r n  torpedo tubes a s  i n  e a r l i e r  submarines; t he re  was 
j u s t  not enough space. S tuf fed  i n t o  corners  were an automatic c lo thes  
washer and dryer ,  a small machine shop, a photographic darkroom, a l i b r a r y  
wi th  seve ra l  hundred volumes, and a small  laboratory.  

Nauti lus  was f u l l y  air-condit ioned with a carbon-monoxide "scrubber" 
t o  remove harmful gases from t h e  submarine's atmosphere. With f r e s h  
oxygen p e r i o d i c a l l y  bled i n t o  t h e  c r a f t  from s to rage  tanks,  Nauti lus  
could remain submerged wi th  a completely closed atmosphere. But t h e  
crewmen could smoke a s  much a s  they l iked .  The air-condit ioning kept  t h e  
temperature between s ix ty-e ight  and seventy-two degrees and t h e  r e l a t i v e  
humidity a t  about f i f t y  percent  regard less  of what a r e a  of t he  world 
t h e  submarine happened t o  be opera t ing  in.  These f e a t u r e s  of Nauti lus  
made anc ien t  h i s t o r y  of t h e  comment of German U-boat h i s t o r i a n  Harald Busch, 
who, i n  h i s  c l a s s i c  U-boats a t  War, wrote: "To those who have never 
been t o  s e a  i n  a submarine, i t  i s  hard indeed t o  convey an adequate 
i d e a  of what i s  means t o  l i v e ,  sometimes f o r  months on end, i n  a narrow 
tubu la r  space amid f o u l  a i r  and un ive r sa l  damp." 
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D r .  Gunn was a l s o  exci ted  by t h e  news. On 

Place 

number 
March 17, 

m e  2 
a t  a  meeting 

a t  t h e  Naval Research Laboratory attended by D r .  George Peagram of 
Columbia Universi ty,  D r .  Ross Gunn, Capt. Ho l l i s  Cooley, R e  Adm. Harold 
Bowen, Fermi revealed h i s  assumptions. 

I f  c e r t a i n  t echn ica l  problems could be solved, he reported,  it should 
be poss ib le  t o  i n i t i a t e  a  chain r eac t ion  t h a t  could be used i n  an 
explosive o r  t h a t  could be cont ro l led ,  I n  e i t h e r  case energy would 
be released.  Three days a f t e r  t h i s  meeting, Captain Cooley and D r .  Gunn 
out l ined  a plan t o  Admiral Bowen t o  bui ld  a  " f i s s i o n  chamber" t h a t  
would genera te  steam t o  d r i v e  turb ines  t o  power a  submarine. The idea  
t h a t  would eventual ly lead  t o  USS Nautilus had been conceived. 

An Idea Deferred 

The cons t ruc t ion  of a  nuclear  powered submarine was one of the  f i r s t  
p o s s i b i l i t i e s  envisioned f o r  applying t h e  new knowledge of f i s s i o n .  
There was, however, l i t t l e  follow-up on the  idea. D r .  Gunn d id  
continue t o  s tudy t h e  problems involved i n  developing a f i s s i o n  chamber, 
but the  absence of government support f o r  research,  t h e  Navy's lack of 
i n t e r e s t  i n  such a novel p ro jec t ,  and government regula t ions  governing 
ou t s ide  cont rac t ing  l imi t ed  t h e  Naval Research Laboratory' s e f f o r t s .  
Above a l l ,  beginning i n  1939, when Albert  E ins t e in  wrote h i s  famous 
l e t t e r  t o  President  Frankl in  D m  Roosevelt, t h e  a t t e n t i o n  of the  Nation's 
phys ic i s t s  was d i r ec ted  t o  the  p o s s i b i l i t y  of bui lding the  bomb. I n  
1942, t h e  Manhattan P ro jec t  began. The Navy, t h e  f i r s t  of t h e  serv ices ,  
with t h e  exception of a  few ordnance people, t o  show i n t e r e s t  i n  nuclear 
power, was excluded from the  pro jec t  t h a t  was placed under t h e  d i r e c t i o n  
o-f - the United S ta t e s  Army. 
? V 

Although t h e  Navy was excluded from t h e  Manhattan P ro jec t ,  D r .  Gunn was 
not i d l e .  He h i red  a promising young phys ic i s t  named P h i l i p  H. Abelson 
t o  work i n  the  Naval Research Laboratory on t h e  problem of separa t ing  
uranium 235 from uranium 238 by means of a  thermal d i f f u s i o n  process. 
Abelson's work made a cont r ibut ion  t o  t h e  Manhattan Projec t .  I n  1944, 
a  thermal d i f f u s i o n  p lant  based on h i s  design was constructed a t  Oak 
Ridge. The success of t h e  p lant  advanced by a week t h e  de l ivery  of 
f i s s i o n a b l e  ma te r i a l  t o  t h e  T r i n i t y  t e s t  s i t e  i n  New Mexico, I n  general ,  
however, during World War 11, t h e  Navy was i s o l a t e d  from t h e  main stream 
of nuclear  power development with the  r e s u l t  t h a t  t h e  idea  t o  build 
a  nuclear  propel led submarine was deferred. 

An Idea Continued 

During t h e  war no at tempts were made t o  i n i t i a t e  a  nuclear  r eac to r  
p ro jec t  t h a t  could lead  t o  the  development of a  propulsion p lant  f o r  
use i n  ships.  I n  August 1944, however, Brig. Gen. L e s l i e  Groves, t he  
o f f i c e r  commanding t h e  Manhattan P ro jec t ,  appointed a committee under 
D r .  Richard C .  Tolman of t h e  Ca l i fo rn ia  I n s t i t u t e  of Technology t o  
look i n t o  t h e  peaceful  o r  non-destructive uses of nuclear  power. Two 
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Naval O f f i c e r s ,  R. Adm. E a r l e  W. M i l l s  and Capt, Thorwald A. Solberg,  
se rved  on t h e  committee. I n  i t s  December 1944 r e p o r t ,  t h e  Tolman 
Committee proposed t h a t ,  "The government should i n i t i a t e  and push, a s  
a n  urgent  p r o j e c t ,  r e sea rch  and development s t u d i e s  t o  provide power 
from nuc l ea r  sources  f o r  p ropuls ion  of naval  ve s se l s .  "l A year  l a t e r ,  
when t h e  war w a s  over  and t h e  p u b l i c  was beginning t o  l e a r n  about 
nuc lear  r e a c t o r s  and t h e i r  p o t e n t i a l ,  D r .  Gunn appeared before  a Spec ia l  
Committee on Atomic Energy of t h e  United S t a t e s  Congress. I n  h i s  testi- 
mony, D r .  Gunn s t a t e d  t h a t  a f u t u r e  func t ion  of atomic energy would be 
" turn ing  t h e  world 's  wheels and d r i v i n g  i t s  s h i p s m w 2  

To demonstrate t h a t  nuc lear  power could d r i v e  s h i p s ,  P h i l i p  Abelson 
prepared a r epo r t  on t h e  f e a s i b i l i t y  of bu i ld ing  a nuc lear  powered 
submarine. Completed i n  March 1946, t h e  r e p o r t  o u t l i n e d  how a nuc lear  
p i l e  could be f i t t e d  t o  a German type-26 U-Boat design,  t h e  most advanced 
submarine of t h e  per iod.  The submarine could be b u i l t  i n  two yea r s ,  
Abelson contended, could ope ra t e  a t  25 t o  30 knots  submerged, and could, 
i n  theory ,  be used as a missile platform. Although Abelson's r epo r t  
proved be t e c h n i c a l l y  i naccu ra t e  and vague, p a r t l y  becuase it 
contained no informat ion  on t h e  r e a c t o r  i t s e l f ,  t h e  r e p o r t  was read by 
many w i t h i n  t h e  Navy and i t  served t h e  f u n c t i o n  of educat ing naval  per- 
sonne l  t o  t h e  p o s s i b i l i t y  of a nuc lear  powered submarine. Vice Adm. 
Charles  Lockwood, who commanded submarines dur ing  t h e  war, remembered 
Abelson and Gunn's b r i e f i n g  on t h e  r e p o r t :  

I f  I l i v e  t o  be a hundred, I s h a l l  never  f o r g e t  t h a t  
meeting on March 28, 1946, i n  a l a r g e  Bureau of Ships conference 
room, i t s  wa l l s  l i n e d  w i t h  blackboards which, i n  t u r n ,  were 
covered by diagrams, b l u e p r i n t s ,  f i g u r e s ,  and equa t ions  which 

- .. P h i l  (Abelson) used t o  i l l u s t r a t e  va r ious  po in t s  a s  he  read 
?y * from h i s  document, t h e  f i r s t  eve r  submit ted anywhere on nuc lear  

powered subs. It sounded l i k e  something out  of J u l e s  Verne's 
Twenty Thousand Leagues Under t h e  Sea. 3 

By t h e  middle of  1946, thanks t o  o f f i c e r s  l i k e  M i l l s ,  Cooley, and Bowen and 
s c i e n t i s t  such as Gunn and Abelson, t h e  i dea  t o  b u i l d  a nuc lear  p rope l led  
submarine had been revived.  A s  Richard H e w l e t t  and F ranc i s  Duncan poin t  out 
i n  t h e i r  h i s t o r y  of t h e  nuc lear  p ropuls ion  p r o j e c t ,  Nuclear Navy, t h e  
cha l lenge  w a s  ga in ing  t h e  necessary knowledge and a u t h o r i z a t i o n  t o  r e a l i z e  
t h e  idea,  

I n  1946, t h e  Navy set ou t  t o  c u l t i v a t e  t h e  necessary t e c h n i c a l  knowledge 
t o  bu i ld  nuc lear  r e a c t o r s .  I n  June, t h e  Bureau of Ships ,  t h e  Navy o rgan iza t ion  
r e spons ib l e  f o r  s h i p  cons t ruc t  ion ,  organized two groups of naval  personnel ,  
bo th  o f f i c e r s  and c i v i l i a n s ,  one t o  s tudy  nuc lear  r e a c t o r  technology a t  
Oak Ridge, Tennessee, and t h e  o t h e r  ass igned t o  t h e  Knolls  Atomic Power 
Laboratory i n  Schenectady, New York. The former team w a s  t o  work on t h e  
so-cal led Daniel '  s nuc l ea r  r e a c t o r  p r o j e c t ,  whi le  t h e  la ter  was t o  s tudy  
General E l e c t r i c ' s  e f f o r t  t o  bu i ld  a nuc lear  r e a c t o r  t o  power a des t royer .  
The s e n i o r  o f f i c e r  ass igned t o  Oak Ridge was one Capt. Hyman G. Rickover, 
a 46-year-old Engineer ing Duty Of f i ce r  (EDO) who had spent  t h e  war i n  
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t h e  E l e c t r i c  D iv i s ion  of t h e  Bureau of Ships  and whose most recent  duty 
had been mothbal l ing s h i p s  on t h e  P a c i f i c  coas t .  Throughout 1946 and 
1947, t h e s e  men, who would f o q ~  t h e  core  of t h e  nuc lear  p ropuls ion  p r o j e c t ,  
e n t h u s i a s t i c a l l y  mastered t h e  l i t e r a t u r e  of t h e  t hen  p r imi t i ve  " s t a t e  of 
t h e  a r t "  i n  nuc lear  r e a c t o r  technology. They m e t  wi th  d i s t i ngu i shed  
p h y s i c i s t s ,  and v i s i t e d  va r ious  Manhattan P r o j e c t  l a b o r a t o r i e s  around 
t h e  country.  When t h e  t ime came t o  begin t h e  p r o j e c t ,  they  would be 
ready. 

Also dur ing  1946 and 1947, and i n t o  1948 t h e  Navy sought a u t h o r i z a t i o n  t o  
proceed wi th  a  nuc lear  p ropuls ion  program. Author iza t ion  f o r  t h e  program 
came from two sources ,  t h e  Department of Defense and Atomic Energy Commission 
(AEC), t h e  c i v i l i a n  successor  t o  t h e  Manhattan P ro j ec t .  

Within t h e  Department of Defense it w a s  necessary t o  convince t h e  Navy's 
h igh  command, t h e  Sec re t a ry  of t h e  Navy, and t h e  Sec re t a ry  of Defense 
t h a t  t h e  p ro j ec t  was necessary and f e a s i b l e .  The h ighes t  ranking Navy 
o f f i c e r ,  t h e  Chief of Naval Operat ions (CNO), was a t  t h e  t i m e  f l e e t  Adm. 
Chester  Nimitz,  t h e  hero  t h e  Campaigns i n  t h e  P a c i f i c .  St imulated by 
memoranda and by o f f i c e r s  i n  t h e  Of f i ce  of t h e  Chief of Naval Operat ions,  
Nimitz, i n  t h e  f a l l  of 1946, had asked t h e  Submarine O f f i c e r s 1  Conference, 
a group of experienced submariners who advised t h e  CNO on mat te rs  p e r t a i n i n g  
t o  submarines. I n  January 1947, t h e  submarine o f f i c e r s  reported:  

P re sen t  anti-submarine techniques and new developments i n  
submarine des ign  have rendered our presen t  f l e e t  submarines ob- 
s o l e t e ;  o f f e n s i v e l y  and de fens ive ly ,  t o  a  g r e a t e r  degree than  
any o t h e r  type (of warship). The development of a  t r u e  submarine 
capable  of ope ra t i ng  submerged f o r  un l imi ted  per iods ,  appears t o  

- . be probable w i t h i n  t h e  next t e n  years ,  provided nuc lear  power is  
tq * made a v a i l a b l e  f o r  submarine propulsion. 4  

Although Nimitz endorsed t h i s  r e p o r t ,  i t  w a s  no t  u n t i l  t h e  fo l lowing  December 
t h a t  he s en t  a  memorandum t o  t h e  Sec re t a ry  of t h e  Navy f o r  t r a n s m i t t a l  t o  t h e  
Sec re t a ry  of Defense. According t o  Nimi tz l s  biographer ,  t h e  memorandum was 
almost t h e  f i n a l  a c t  of h i s  watch a s  Chief of Naval o p e r a t i o n s m 5  The second 
paragraph of t h e  s e c r e t  memorandum s t a t e d :  

/ 

The most s ecu re  means of ca r ry ing  ou t  an o f f ens ive  submarine 
mission a g a i n s t  an enemy is by t h e  use  of a t r u e  submarine, t h a t  i s  
one t h a t  can ope ra t e  submerged f o r  very long per iods of time and is 
a b l e  t o  make h igh  submerged speeds... i t  is important t h a t  t h e  Navy 
i n i t i a t e  a c t  i on  wi th  view t o  prompt evelopment , des ign ,  and const  ruc- 
t i o n  of a  nuc lear  powered submarine. i! 

I n  t h e i r  biography of Adm. Hyman G .  Rickover,  nava l  h i s t o r i a n s  Norman Polmar 
and Thomas B. A l l an  c a l l  t h i s  memorandum t h e  genes i s  of t h e  nuc lear  submarine 
program. Sec re t a ry  of t h e  Navy, John L. Su l l i van ,  immediately endorsed 
Nimi tz l s  memorandum and forwarded it t o  Sec re t a ry  of Defense James V. 
F o r r e s t a l .  F o r r e s t a l  a l s o  endorsed t h e  proposal ,  which c o n s t i t u t e d  
Department of Defense a u t h o r i z a t i o n  t o  seek funds t o  bu i ld  t h e  submarine. 
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A t  t h e  beginning of 1948, t h e  proposal  t h a t  t h e  Navy i n i t i a t e  t h e  construc- 
t i o n  of a  nuc lear  p rope l led  submarine enjoyed t h e  support  of t h e  Nat ion 's  
m i l i t a r y ,  It w a s  s t i l l ,  however, necessary t o  g a i n  a u t h o r i z a t i o n  f o r  t h e  
p r o j e c t  from t h e  Atomic Energy Commission. I n  t h e  Atomic Energy Act of 
1946, Congress gran ted  t o  t h e  AEC, j u r i s d i c t i o n  over  a l l  ma t t e r s  pe r t a in ing  
t o  nuc lear  development. This meant t h a t  t h e  Commission w a s  respons ib le  f o r  
nuc l ea r  r e a c t o r  development. The Navy's Bureau of Ships  could bu i ld  a l l  
t h e  submarines i t  wanted, but without t h e  AEC i t  would have no r e a c t o r s  t o  
put  i n  them. 

To the  f r u s t r a t i o n  of Admiral M i l l s  and Capta in  Rickover,  t h e  AEC 
p r o c r a s t i n a t e d  i n  au tho r i z ing  a  naval  r e a c t o r  program. During 1947, t h e  
f i r s t  yea r  of i t s  ex i s t ence ,  t h e  AEC experienced d i f f i c u l t i e s  i n  organiz ing  
i t s e l f  and i n  s e l e c t i n g  and s e t t i n g  p r i o r i t i e s  f o r  t h e  p r o j e c t s  i t  would 
support .  Nuclear weapons product ion enjoyed t h e  Commission's h ighes t  
p r i o r i t y ,  bu t  a f t e r  t h a t  many commissioners des i r ed  t o  move slowly and 
develop a  balanced nuc lear  research  program d iv ided  between pure s c i ence  
research  and appl ied  technology, Fu r the r  complicat ing t h e  Navy's d e s i r e  t o  
begin a  s h i p  r e a c t o r  immediately was a  proposal  t o  develop a  nuclear-powered 
a i r p l a n e ,  The Navy's primary i n t e r e s t  r e s t e d  not  i n  unrave l ing  t h e  s e c r e t s  
of t h e  atom, but r a t h e r  i n  applying t h e  e x i s t i n g  phys ica l  knowledge of t h e  
f i s s i o n  process  i n  c r e a t i n g  t h e  "hard" technology of nuc lear  propulsion. 
I n  s h o r t ,  t h e  Navy wanted nuc lear  engineer ing ,  not t h e o r e t i c a l  nuc lear  
physics .  The Navy had l i t t l e  o r  no i n t e r e s t  i n  a nuc lear  powered a i rp l ane .  

I n  January 1948, t h e  Bureau of Ships attempted t o  work out  an agreement wi th  
t h e  AEC. Under t h e  agreement t h e  AEC would e s t a b l i s h  a  formal nuc lear  
p ropuls ion  p r o j e c t ,  The Commission's Argonne Laboratory near  Chicago would 
work on r e a c t o r  design,  while  t h e  Navy's Bureau of Ships  would t ake  t h e  l ead  
i n  t h e  des ign ,  engineer ing ,  and cons t ruc t ion  of t h e  submarine. Throughout 
quch of 1948 t h e  Navy and AEC went back and f o r t h  working out  t h e  d e t a i l s  
of t h i s  agreement, I n  Apr i l ,  Admiral M i l l s  d e l i ve red  a  ha rd -h i t t i ng  speech 
a t  a  meeting of t h e  Undersea Warfare Symposium. With s e v e r a l  hundred o f f i c e r s  
and c i v i l i a n s ,  inc lud ing  members of t h e  AEC, l i s t e n i n g ,  M i l l s  complained 
p u b l i c l y  about t h e  Commission's f o o t  dragging on nuc lear  propuls ion,  I n  June, 
M i l l s  a r ranged a  formal  meeting wi th  t h e  Commission. C i t i n g  t h e  advances t h e  
Sovie t  Union was making i n  submarine development, and emphasizing t h e  t h r e a t  
a  l a r g e  Sovie t  submarine f o r c e  could pose t o  America's command of t h e  s e a ,  
M i l l s  a l l  but  demanded t h a t  t h e  AEC e s t a b l i s h  t h e  necessary o rgan iza t iona l  
framework f o r  developing nuc lear  propuls ion.  Impressed, t h e  Commission 
committed i t s e l f  t o  t h e  p ro j ec t .  To a s s u r e  t h a t  t h e  AEC followed up on 
i t s  commitment, M i l l s  made a  d e c i s i o n  i n  J u l y  t h a t  would have e f f e c t s  f a r  
beyond t h e  a c t u a l  cons t ruc t  i o n  of Naut i lus ,  He appointed Captain Rickover 
t o  be t h e  Bureau of Ships l i a i s o n  with t h e  AEC. The assignment e f f e c t i v e l y  
placed Rickover i n  charge of nuc lear  p ropuls ion  i n  t h e  Navy, a  p o s i t i o n  he 
would hold f o r  t h e  next  31 years .  I n  a s se s s ing  M i l l s '  reasons f o r  making 
t h e  assignment, AEC h i s t o r i a n s  Hewlett  and Duncan observed: 

The d e c i s i o n  was not an easy one f o r  M i l l s ,  Some of t h e  
q u a l i t i e s  which Rickover would b r ing  t o  t h e  job  t roubled  M i l l s  
and many of h i s  f e l l o w  o f f i c e r s  i n  t h e  Bureau. Rickover f l o u t e d  
Navy t r a d i t i o n  and r i d i c u l e d  a  system t h a t  seemed t o  him t o  g ive  
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more weight t o  an o f f i c e r ' s  s o c i a l  accomplishments and wi l l i ng -  
ness  t o  conform than  t o  h i s  p r a c t i c a l  a b i l i t y  and indus t ry ,  
M i l l s  could guess  t h a t  onee he gave Rickover a  f r e e  hand, he 
would outwork, outmaneuver and o u t f i g h t  t h e  Commission, i t s  
l a b o r a t o r i e s  and t h e  Navy. He would t h r ea t en ,  ca jo l e ,  and even 
i n s u l t  t hose  who s tood  i n  h i s  way. I n  t h e  process  he would no 
doubt embarrass M i l l s  and t h  Navy, but  M i l l s  was ready t o  do 
what t h e  s i t u a t i o n  demanded. P 

What t h e  s i t u a t i o n  demanded i n  J u l y  1948 was f o r  someone t o  t ake  charge and 
accept  r e s p o n s i b i l i t y  f o r  organizing and d i r e c t i n g  nothing l e s s  t han  a  
t echno log ica l  r e v o l u t i o n  i n  s h i p  propuls ion.  I n  August, M i l l s  e s t a b l i s h e d  
a  Nuclear Power Branch (Code 390) w i t h i n  t h e  Bureau of Ships  with Rickover 
i n  command. F i n a l l y  possessing an o rgan iza t iona l  i n d e n t i t y  and a  de l ega t ion  
of a u t h o r i t y  t h a t  gave him a g r e a t  d e a l  of freedom, Rickover qu ick ly  
reassembled h i s  co l leagues  from t h e  Oak Ridge group t o  s t a f f  t h e  branch. 
Coinc identa l ly ,  Rickover i n i t i a t e d  con tac t s  wi th  West inghouse and General 
E l e c t r i c  t o  d i s c u s s  t h e  p a r t i c i p a t i o n  of t h e  two companies i n  t h e  p ro j ec t .  
I n  January 1949, t h e  AEC gave o rgan iza t iona l  r e a l i t y  t o  t h e  Navy p ro j ec t  by 
e s t a b l i s h i n g  a  D iv i s ion  of Reactor  Development and wi th in  t h a t  d i v i s i o n  a  
Naval Reactors  Branch (NRB). 

In s t ead  of a t tempting t o  organize and s t a f f  t h e  branch from s c r a t c h ,  which 
would have caused f u r t h e r  de lay ,  t h e  AEC accepted Rickover 's  Bureau of 
Ships Nuclear Power Branch a s  i t s  own NRB. By t h i s  a c t i o n  t h e  AEC formally 
recognized t h a t  t h e  i n i t i a t i v e  f o r  t h e  d i r e c t i o n  of t h e  nuc lear  p ropuls ion  
p r o j e c t  had passed t o  t h e  Navy, Indeed, some wi th in  t h e  Commission, who 
wanted t h e  AEC t o  pursue pure research  i n  nuc lear  phys ics ,  were probably 
r e l i eved .  On o rgan iza t iona l  cha r t s ,  Rickover, now headed a branch i n  two 
o rgan iza t ions ,  t h e  AEC and t h e  Navy. He had become e f f e c t i v e l y  "two-hatted" 
a d - i n  a  p o s i t i o n  t o  e x p l o i t  t h e  a u t h o r i t i e s ,  procedures,  and resources  of 
bo th  t h e  AEC and t h e  Navy t o  accomplish h i s  object ive,-- the design,  engi- 
neer ing ,  and cons t ruc t  i o n  of Naut i lus .  

Bui lding t h e  Ship 

When Admiral M i l l s  r e t i r e d  i n  March 1949, Rickover became t h e  s i n g l e  most 
important  a c t o r  in ' the  naval  p ropuls ion  p ro j ec t .  According t o  h i s  biographers ,  
" H i s  e f f o r t s  , h i s  c o n t r o l ,  and h i s  single-mindedness of purpose overshadowed 
those  of a l l  o t h e r  i n d i v i d u a l s ,  r ega rd l e s s  of t h e i r  con t r ibu t ions  o r  
advocacy. "8 To manage t h e  p ro j ec t  , Rickover devised management techniques 
and procedures t h a t  H e w l e t t  and Duncan c a l l  " the  Rickover approach." The 
approach was not a  formal management system, It was not contained i n  a  t e x t  
book nor  taught  a t  t h e  Harvard Business School. It is d i f f i c u l t  t o  
desc r ibe  o r  def ine .  If  t h e  approach can be s a i d  t o  have had a  un i fy ing  concept, 
t h a t  concept was NRB's  c e n t r a l i z e d ,  "customer", r e s p o n s i b l i t y  both f o r  t h e  
d e f i n i t i o n  of t h e  des i r ed  product ,  t h e  t r a d i t i o n a l  Navy p r a c t i c e ,  and 
r e s p o n s i b i l i t y  f o r  t h e  p r o j e c t ' s  a c t u a l  execut ion.  NRB con t ro l l ed  not on ly  
what work would be c a r r i e d  ou t ,  bu t  a l s o  how and when it was t o  be accomplished 
and what would be de l ive red .  To implement t h i s  concept,  Rickover e s t ab l i shed  
NRB c o n t r o l  over a l l  t h e  p r i n c i p a l  a c t o r s  involved i n  t h e  design,  engineer ing,  
and cons t ruc t ion  of t h e  nuc lear  p ropuls ion  system and of those  po r t i ons  of t h e  
s h i p  r e l a t e d  t o  t h e  system. The con t ro l  was c a r r i e d  ou t  by NRB personnel both 



NPS FM 10-W0-a 
Val) 

iar 

continuation sheet Item number m e 7  
m i l i t a r y  and c i v i l i a n .  The NRB cadre,  who were ca re fu l ly  se l ec t ed  and t r a ined  
i n  t h e  re levant  engineering and s c i e n t i f i c  d i s c i p l i n e s ,  were s t a t ioned  
i n  Washington and a t  a l l  t h e  lgbora to r i e s ,  f a c t o r i e s ,  f i e l d  of f  i ce s ,  
t e s t  s t a t i o n s ,  and shipyards involved i n  t h e  pro jec t .  

The NRB phys ic i s t s ,  engineers ,  and technic ians  had two major funct ions.  The 
f i r s t  was t o  monitor and r epor t  t o  Washington on t h e  t echn ica l  and adminis- 
t r a t i v e  problems of t h e  p ro jec t .  The second was t o  p a r t i c i p a t e  a c t i v e l y  i n  
t h e  work i t s e l f .  A t  t he  center ,  reading the  r epor t s ,  monitoring t h e  r e p l i e s ,  
and i s su ing  d i r e c t i v e s  s a t  t h e  t i r e l e s s  Rickover. 

The cons t ruc t ion  of Nauti lus  took place between 1949 and 1955. On t h e  
government s i d e  were t h e  AEC with i t s  f i e l d  o f f i c e s  and l a b o r a t o r i e s  and 
t h e  Navy through t h e  Bureau of Ships. Industry was represented by the  
Westinghouse Corporation a s  genera l  con t r ac to r  and by E l e c t z i c  Boat and a  
hos t  of o the r  companies a s  sub-contractors t o  Westinghouse. 

I n  theory t h e  d i v i s i o n  of l abor  c a l l e d  f o r  t h e  AEC's Argonne labora tory  t o  
be respons ib le  f o r  fundamental design,  c e r t a i n  design c r i t e r i a ,  and f o r  
approval of c e r t a i n  s i g n i f i c a n t  s t e p s  i n  t h e  d e t a i l e d  r eac to r  design. 
Westinghouse, which viewed t h e  Navy pro jec t  a s  i t s  in t roduc t ion  t o  a  p o t e n t i a l  
growth indus t ry  centered on nuclear  energy, would be respons ib le  f o r  t h e  
design and engineering of t h e  r e s t  of t h e  system and f o r  t h e  cons t ruc t ion  of 
t h e  r eac to r .  To support  Westinghouse's e f f o r t s ,  t h e  AEC b u i l t  t h e  Bettis 
labora tory  near P i t t sburgh .  I n  p rac t i ce ,  engineers and s c i e n t i s t s  a t  both 
Argonne and Bettis of t e n  found themselves working on both research  and 
engineering quest ions.  E l e c t r i c  Boat, eager t o  ga in  con t rac t s  f o r  i ts  
yard t h a t  was caught up i n  t h e  post-World War I1 shipbui ld ing  depression,  
would cons t ruc t  t h e  submarine. Rickover se l ec t ed  both Westinghouse and 
E l e c t r i c  Boat pr imar i ly  because both companies had a  corporate  s t a k e  i n  
thg  p r o j e c t ' s  success  and thus  would be more amenable, i f  not a c t u a l l y  
subserv ient ,  t o  h i s  d i r e c t i o n s .  

I n  August 1949, t h e  Navy f i n a l l y  got  around t o  catching up with it owns 
procedures. On August 19,  Chief of Naval Operations, Adm. Louis E. 
Denf i e l d  endorsed a  memorandum e s t a b l i s h i n g  a  Navy requirement t o  bui ld  
a  nuclear  powered submarine. Hewlett and Duncan wrote t h a t  t h e  memorandum, 
"did l i t t l e  more an give formal s t a t u s  t o  the  development of a  nuclear  
propulsion plant.? The requirement s e t  1955 a s  t h e  t a r g e t  d a t e  f o r  t h e  
completion of an ope ra t iona l  propulsion system and i t s  i n s t a l l a t i o n  i n  a  
submarine. It is vague how t h e  Navy ar r ived  a t  t h i s  da te ,  but  i t  is 
c e r t a i n  t h a t  Rickover viewed i t  a s  i f  it were a  self-imposed deadline.  

*At t h e  same time, t h e  AEC cont rac ted  with t h e  General E l e c t r i c  Company t o  
bui ld  a  sodium cooled in termedia te  r e a c t o r  f o r  use  i n  a  submarine. This 
a c t i o n  followed t h e  Manhattan P r o j e c t ' s  p r a c t i c e  of taking more than one 
approach t o  a  problem. Rickover was a l s o  respons ib le  f o r  t h e  GE reac tor .  
The r e a c t o r  was b u i l t ,  but  it was plagued by corrosion problems. It was 
i n s t a l l e d  i n  USS Seawolf, but it was shu t  down s h o r t l y  a f t e r  t h e  s h i p  
f in i shed  i ts  s e a  t r i a l s  and replaced by a  pressurized water reac tor .  
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I n  t h e  amazingly s h o r t  per iod of fou r  yea r s ,  between 1949 and 1953, 
Rickover and t h e  thousands of people who worked t o  h i s  bea t ,  designed, 
manufactured, and t e s t e d  not j u s t  one, bu t  two pro to types  of t h e  nuc lear  
p ropuls ion  system t h a t  would power Naut i lus .  I n  bu i ld ing  Naut i lus ,  Rickover 
took many o r i g i n a l  s t e p s  t h a t  broke wi th  t r a d i t i o n a l  des ign  and development 
p r o j e c t s .  

Normally, engineers  would bu i ld  a pro to type  t o  t e s t  t h e  system without  
regard  f o r  t h e  system's  f i n a l  s i z e  o r  conf igura t ion .  The pro to type ,  f o r  
example, could be spread ou t  ac ros s  a l abo ra to ry  t o  g ive  t h e  technic ians  
b e t t e r  access  t o  observe, t e s t  , and r ep l ace  components. Rickover 's  innova- 
t i o n  t o  t h i s  so-cal led "breadboard" system was h i s  dec i s ion  t h a t  t h e  
pro to type  would be from t h e  very beginning designed and engineered i n  
such a f a sh ion  t h a t  i t  would f i t  t h e  h u l l  of an o p e r a t i o n a l  submarine. 
"He i n s i s t e d , "  Polmar and Al lan  r epo r t ed ,  " t h a t  t h e  Mark I r e a c t o r  be 
both an engineer ing pro to type  and a shipboard prototype,  completely s i z e d  
t o  f i t  a submarine's h u l l .  This approach would cos t  eng inee r in  f l e x i b i l i t y ,  
but  wi th  i t  Rickover could speed up t h e  development schedule.  **18 The 
p l an  c a l l e d  f o r  two hul l - ready pro to types  t h a t  were des igna ted  Mark 1 
and Mark 2. Problems encountered i n  Mark 1 would be co r r ec t ed  i n  Mark 
2 .  I n  Rickover 's  words, "Mark 1 equa ls  Mark 2 . "  The culminat ion of t h e  
ex t r ao rd ina ry  e f f o r t  came on June 25, 1953, at  t h e  AEC's t e s t i n g  f a c i l i t y  
i n  t h e  d e s e r t  near  Arco, Idaho. On t h a t  day, Mark 1, which w a s  s i t u a t e d  
i n  a mock-up submarine h u l l  b u i l t  by E l e c t r i c  Boat, achieved f u l l  power 
( t h e  r e a c t o r  had f i r s t  gone c r i t i c a l  on March 30).  Not only d id  t h e  
test prove t h e  system a success ,  it a l s o  spawned a Rickover s to ry .  The 
engineers  had c a l l e d  f o r  a 48-hour f u l l  power test.  Af t e r  24 hours ,  
they thought they had obtained a l l  t h e  d a t a  they requi red  and prepared 
t o  s h u t  down t h e  r eac to r .  Rickover intervened.  Eager t o  s i l e n c e  a l l  c r i t i c s  
and.-doubters,  he ordered t h a t  t h e  test  be extended t o  s imu la t e  t h e  run of a 
submerged submarine ac ros s  t h e  A t l a n t i c .  While anxious engineers  f i x e d  minor 
problems i n  t h e  system, and whi le  coyotes howled nearby, Mark 1 steamed 2,500 
m i l e s  t o  Ice land .  The pro to type  worked and Mark 2 went i n t o  Naut i lus .  

The cons t ruc t ion  of t h e  s h i p  at E l e c t r i c  Boat followed t h e  p a t t e r n  Rickover 
e s t a b l i s h e d  i n  bu i ld ing  Mark 1 and Mark 2. Normally, t h e  s h i p  would not  be 
s t a r t e d  u n t i l  t h e  propuls ion  system had proven i t s e l f .  Changes i n  t h e  des ign  
of t h e  propuls ion .sys tem could f o r c e  des ign  changes i n  t h e  h u l l .  A t  t h e  
o u t s i d e ,  t h e  propuls ion  system might not work a t  a l l  and t h e  s h i p  con- 
s t r u c t i o n  would be super f luous .  Rickover decided t o  run t h e  r i s k .  J u s t  
a s  he had decided t o  bu i ld  t h e  ship-ready pro to types  a t  t h e  same time, so  he 
a l s o  forged  ahead t o  bu i ld  t h e  h u l l  concurrent  wi th  power p l an t  develop- 
ment. A s  Rickover t o l d  t h e  J o i n t  Committee on Atomic Energy i n  February 
1950, what s ense  d i d  i t  make t o  bu i ld  a propuls ion  p l a n t  and not  have a 
h u l l  t o  put it in ,  e s p e c i a l l y  i n  l i g h t  of t h e  Sov ie t  Union's r ap id  advances 
i n  atomi energy. The Sov ie t s  had s h o r t l y  before  t e s t e d  t h e i r  f i r s t  
A-bomb . 1 f  

The cons t ruc t ion  of t h e  s h i p  followed t h e  same r e l e n t l e s s  and d i s c i p l i n e d  
methods t h a t  Rickover imposed on a l l  phases of t h e  Naut i lus  program. 
Unlike t h e  bu i ld ing  of t h e  propuls ion  system, Rickover d id  not  have 
complete c o n t r o l  over ,  nor i n t e r e s t  i n ,  a l l  a spec t s  of h u l l  cons t ruc t ion .  
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Overa l l  cons t ruc t  i o n  and supe rv i s ion  were ves ted  i n  va r ious  branches of 
t h e  Bureau of Ships.  Nevertheless ,  because Rickover determined crew 
s e l e c t i o n  and t r a i n i n g  and had-cont ro l  over  t h e  propuls ion  system, he 
became involved i n  t h e  cons t ruc t ion  process  f o r  v i r t u a l l y  t h e  e n t i r e  
sh ip .  

On June  12,  1952, P re s iden t  Harry S.  r rum an o f f i c i a t e d  at t h e  k e e l  laying.  A 
yea r  and a h a l f  l a t e r  on  January 21, 1954, M r s .  Dwight Dm Eisenhower sponsored 
t h e  s h i p  when she  swung t h e  t r a d i t i o n a l  champagne b o t t l e  launching USS Nauti lus .  
A f t e r  f u r t h e r  o u t f i t t i n g  and t e s t i n g  at  dockside,  t h e  v e s s e l  was commissioned 
on September 30, 1954. More t e s t i n g  and crew t r a i n i n g  followed u n t i l  on 
January 1 7 ,  1955, USS Naut i lus  put t o  s ea .  The d a t e  was a mere two weeks 
behind t h e  schedule  set i n  1949. This i s  e s p e c i a l l y  remarkable i n  t h e s e  
t i m e s  of r o u t i n e  f a i l u r e  t o  m e e t  cons t ruc t ion  schedules .  

Driven by t h e  world 's  f i r s t  nuc lear  p ropuls ion  system, Naut i lus  w a s  
preordained t o  set records  and accomplish " f i r s t s . "  On h e r  maiden voyage 
t o  Puer to  Rico i n  May 1955, Naut i lus  remained submerged f o r  1,381 miles 
and 89.9 hours ,  t h e  l onges t  submerged c r u i s e  t o  t h a t  d a t e ,  by a submarine 
and at t h e  h ighes t  su s t a ined  submerged spged h e r e t o f o r e  recorded f o r  a 
per iod  of more t han  one hour ' s  du ra t i on . lL  I n  1957, Naut i lus  became t h e  f i r s t  
submarine t o  t r a v e l  under t h e  po l a r  i c e  pack. On August 3 ,  1958, t o  much 
acclaim and world-wide p u b l i c i t y ,  she  became t h e  f i r s t  s h i p  t o  reach t h e  
geographic  n o r t h  pole.  For most of h e r  25 yea r s  i n  t h e  depths ,  Naut i lus  
served i n  t h e  f l e e t  as a good w i l l  s h i p  and, i n  h e r  m i l i t a r y  r o l e ,  as a 
t a r g e t  submarine i n  anti-submarine warfare  e x e r c i s e s  and a s  an a t t a c k  sub- 
marine. 

Naut i lus  c ru i sed  62,562 mi les  on h e r  r e a c t o r ' s  f i r s t  core ,  91,324 miles 
on t h e  second, and 150,000 m i l e s  on t h e  t h i r d .  Decommissioned i n  1980 
Naut i lus  is  p re sen t ly  a t  Mare I s l a n d  Naval Shipyard being prepared f o r  
d i s p l a y  a s  a p u b l i c  monument near  t h e  p lace  of h e r  cons t ruc t ion  a t  Groton, 
Connecticut . 

Sign i f i cance  

I n  one of h i s  many appearances before  t h e  J o i n t  Committee on Atomic Energy, 
Admiral Rickover in t h e  l a t e  1950s looked back on t h e  development of Naut i lus  
and t o l d  h i s  admiring audience: 

There is hard ly  a s i n g l e  i dea  t h a t  is new. What r e a l l y  
counts  is t o  t a k e  an i dea ,  f i g h t  f o r  t h e  a u t h o r i t y  t o  do i t ,  
e s t a b l i s h  t h e  organiza t ion ,  f i n d  and t r a i n  t h e  necessary scien-  
t ists and engineers ,  j u s t i f y  t o  Congress l a r g e  sums of money 
involved,  worry and so lve  t h e  thousands of t e c h n i c a l  d i f f i c u l -  
t ies. W e l l ,  about two hundred m i l l i o n  d o l l a r s  and e i g h t  years  
a f t e r  t h e  1946 ' i d e a , '  and wi th  devoted e f f o r t s  of ny, many 
hundreds of companies, w e  f i n a l l y  had t h e  Naut i lus  . fl 

Rickover 's  s ta tement  was an  a r t i c u l a t e  summary of how Naut i lus  came t o  
be. What she  w a s ,  a s  he and h i s  l i s t e n e r s  knew, w a s  t h e  world 's  f i r s t  
t r u e  submarine. 
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For c e n t u r i e s  t h e  men who b u i l t  t h e  s h i p s  of t h e  world 's  navies  had 
dreamed of being a b l e  t o  a t t a c k  an  enemy's s h i p s  from underwater. I n  
t h e  seventeenth  and e igh t een th  c e n t u r i e s  e n t h u s i a s t i c  s h i p  des igners  
concocted numerous e x o t i c  'submersibles.  For example, one e igh t een th  
century c r a f t  was a  rowboat covered wi th  s k i n  t h a t  when submerged was 
powered by oa r s .  During t h e  American Revolut ion,  David Bushnell  b u i l t  
a  walnut shaped submersible.  When submerged, a one man crew powered t h e  
c r a f t  by means of a  hand cranked p r o p e l l e r ,  The da r ing  submariner would 
s i n k  an  enemy s h i p  by d r i l l i n g  a  ho l e  i n  h e r  bottom and a t t a c h i n g  a n  
explos ive .  Such w a s  a c t u a l l y  a t tempted i n  New York Harbor, but t h e  
brave venture  f a i l e d  when t h e  master  of T u r t l e  could not d r i l l  t h e  
necessary  h o l e s  i n  t h e  h u l l  of an unsuspect ing B r i t i s h  ship-of-the-line. 

I n  1801, Robert  Fu l ton  of Claremont fame b u i l t  a  submersible t h a t  
incorpora ted  b a l l a s t  t anks ,  but  he could not  i n t e r e s t  t h e  American Navy. 
And s o  i t  went throughout t h e  n ine t een th  century as new boa ts  were 
invented t h a t  incorpora ted  t h e  l e s sons  of t h e i r  predecessors .  It was 
not  u n t i l  t h e  end of t h e  n ine t een th  century t h a t  t h e  submarine a s  we 
know i t  today w a s  invented,  I n  1897, John P, Holland, a n  American, 
launched Holland. This  57-foot boat  incorpora ted  water  b a l l a s t  tanks,  
a n  e l e c t r i c  motor f o r  p ropuls ion  when submerged, a  gas  engine f o r  
s u r f a c e  propuls ion,  and she  was armed wi th  torpedoes.  War i s  t h e  
handmaiden of m i l i t a r y  technology, A t  t h e  beginning of World War I, 
t h e  submarine was a  minor warship confined t o  c o a s t a l  waters ,  The 
submarine was not  t o  be compared wi th  t h e  mighty dreadnoughts. By 
t h e  end of t h e  w a r  t h e  v e s s e l  had become a major commerce des t royer .  
The major submarine innovat ion  dur ing  World War I was t h e  adopt ion of 
t h e  f u e l  e f f i c i e n t  d i e s e l  engine, During Wold War I1 t h e  submarine 
came i n t o  i t s  own a s  a major instrument  of d e s t r u c t i o n ,  German U-Boats 
sank m i l l i o n s  of tons  of commercial sh ipp ing  i n  t h e  A t l a n t i c  and Medi- 
t e r r anean  and a l s o  s e n t  many of t h e  B r i t i s h  Empire's f i n e s t  warships 
t o  t h e  bottom. I n  t h e  P a c i f i c ,  American submarines sank one-third of 
t h e  Emperor's navy and l i t e r a l l y  drove Japanese commerce from t h e  ocean, 
Important t echnologica l  innovat ions dur ing  World War I1 included t h e  
sno rke l ,  an a i r - i n t a k e  and exhaust  system t h a t  allowed submarines t o  
c r u i s e  and recharge t h e i r  b a t t e r i e s  a t  per i scope  depth; l a r g e r  and 
s t r o n g e r  b a t t e r i e s ;  and improved h u l l  des ign  i n  r e l a t i o n  t o  bo th  
s t r e n g t h  and s t reaml in ing .  The German type  21 U-Boat, t h e  most 
advanced submarine produced i n  q u a n t i t y ,  could a t t a i n  17 knots  f o r  
one hour while  submerged o r  could t r a v e l  submerged f o r  two days a t  
6 knots .  I n  a d d i t i o n ,  one ve r s ion  of t h e  boat  could d i v e  t o  t h e  t hen  
unheard of depth of 850 f e e t .  German experimental  submarines, such 
a s  t h e  Walter boa t  t h a t  could convert  hydrogen peroxide t o  oxygen, 
demonstrated even g r e a t e r  advances. "It was c l e a r , "  B r i t i s h  exper t  
Vice Adm. S i r  Arthur  Ro Hezlet  wrote,  " t h a t  t h e  submarine had now 
become a p o t e n t i a l 1  dec i s ive  weapon a g a i n s t  warships a s  w e l l  a s  
aga ins  t commerce. 1Z  

A f t e r  t h e  w a r  t h e  United S t a t e s  Navy quick ly  incorpora ted  t h e  German 
advances i n  a new Tang c l a s s  d i e s e l - e l e c t r i c  submarine. The Navy 
a l s o  converted e x i s t i n g  World War I1 submarines t o  r e f l e c t  t h e  German 
technology and g ive  them g r e a t e r  underwater propuls ion,  an achievement 
of t h e  "Guppy" program. 
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By 1946, t h e  c a p a b i l i t y  of t h e  modern submarine was indeed impressive,  
but t h e  boat  remained what i t  had always been, namely, a  naval v e s s e l  
t h a t  could ope ra t e  underwater f o r  l i m i t e d  per iods of t i m e .  The submarine, 
a t  t h e  t i m e ,  s t i l l  remained dependent on t h e  s u r f a c e  with i t s  oxygen f o r  
s u r v i v a l .  During t h e  w a r ,  t he  inventors  of a n t  i-submarine warfare  
techniques and technology had not been i d l e .  Both r ada r  and sonar  had 
become progress ive ly  more s e n s i t i v e .  A submarine t h a t  could a t t a i n  a  
r e l a t i v e l y  h igh  speed f o r  more t han  twenty knots  f o r  only a  s h o r t  per iod 
of t i m e ,  o r  t h a t  even tua l ly  had t o  expose i t s  snorke l  t o  recharge he r  
b a t t e r i e s ,  could f i n d  h e r s e l f  i n  s e r i o u s  t r o u b l e  when de t ec t ed  by t h e  
sonar  and r ada r  of f a s t  de s t roye r s ,  hovering blimps, o r  low f l y i n g  
a i r c r a f t .  

Naut i lus  was a  t u rn ing  poin t .  Her nuc lear  p ropuls ion  system made he r  
independent of t h e  su r f ace .  She needed oxygen only f o r  h e r  crew, and 
she  could manufacture t h a t  by he r se l f  o r  ca r ry  on board. For t h e  f i r s t  
t ime a  submarine could t ake  advantage of t h e  ocean 's  thermal l a y e r s ,  
t h a t  s c a t t e r  sonar  waves, by d iv ing  deep and, most important,  s t ay ing  
the re .  Nau t i l u s f  nuc lear  p ropuls ion  system gave h e r  un l imi ted  range. 
She could ope ra t e  on a l l  t h e  world 's  oceans f r e e  from bases not of 
h e r  choosing and independent of r e f u e l i n g  tankers .  Perhaps t h e  most 
s i g n i f i c a n t  of a l l ,  Naut i lus  could steam submerged a t  f u l l  speed f o r  
a s  long a s  h e r  c a p t a i n  d e s i r e d ,  ba r r ing ,  of course,  mechanical f a i l u r e .  
I n  s h o r t ,  u n l i k e  any submarine before  he r ,  Naut i lus  could t r a v e l  
r a p i d l y  t o  an o p e r a t i o n a l  a r ea ,  seek and des t roy  h e r  quar ry ,  and then  
avoid d e t e c t i o n  by d iv ing  deep and quick ly  c l e a r i n g  t h e  area.  Because 
t h e  e n t i r e  ope ra t i on  could be performed submerged, Naut i lus  became t h e  
f i r s t  t r u e  submarine. 

. . Assessing t h e  h i s t o r i c a l  s i g n i f i c a n c e  of t h e  nuc lear  p rope l led  submarine 
,: ' i n  gene ra l ,  and Naut i lus  i n  p a r t i c u l a r ,  S i r  Arthur  Hezlet  observed: 

The h i s t o r i c a l  s tudy  of turning-points  of naval  war fa re  and t h e  
reasons why t h e  g a l l e y  was replaced by t h e  ga l l eon ,  t h e  s h i p  
of t h e  l i n e  by t h e  steam i ronc l ad ,  and t h e  b a t t l e s h i p  by c a r r i e r -  
borne a i r c r a f t  is very r e l evan t .  It is d i f f i c u l t  t o  e s  ape t h e  
conc lus ion  t h a t  another  t u rn ing  poin t  has  been reached. f 5  

./' 

Another s tuden t  of submarine warfare  has w r i t t e n :  

"The a p p l i c a t i o n  of nuc lear  power t o  t h e  submarine made of i t  
a  weapons system wi th  on ly  t h e  name i n  common wi th  i t s  World 
War I and World War I1 counterpar t s ,  I# 16 

And some of Nau t i l u s f  more e n t h r a l l e d  admirers  make t h e  claim t h a t  
h e r  ex i s t ence  made a  s u r f a c e  navy a l l  but  obso le te .  For Admiral 
Rickover, N a u t i l u s f  h i s t o r i c a l  s i g n i f i c a n c e  was c l e a r .  Remembering 
an  h i s t o r i c  day i n  1903 nea r  a  smal l  v i l l a g e  on t h e  o u t e r  banks of 
North Caro l ina ,  t h e  admiral  s a i d ,  " ~ a u t i l u s  d i d  not  mark t h e  end of 
a  t e chno log ica l  road. It marked t h e  beginning. It should be compared 
wi th  t h e  f i r s t  a i r p l a n e  t h a t  f l ew  a t  K i t t y  Hawk. It marks t h e  beginning 
of technologica l  r evo lu t ion  a t  sea.  "17 
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When i n  1980, the  world's f i r s t  nuclear  propelled submarine r e t i r e d  from 
t h e  depths,  she l e f t  a f o r ~ i d a b l e  legacy t o  the  world's major navies. 
Nauti lus had been joined by 115 American nuclear  submariners, 170 bearing 
t h e  hammer and s i c k l e A  14 steaming under t h e  Union Jack, and 5 f l y i n g  
t h e  French t r i c ~ l o r , ~ ~  American nuclear  propelled submarines a r e  
divided i n t o  two major types,  t he  a t t a c k  o r  hunter -k i l le r  submarine (SSN) 
and t h e  s t r a t e g i c  b a l l i s t i c  miss i l e  submarine (SSBN). The primary func- 
t i o n  of t h e  SSN, is  t o  seek out and destroy enemy submarines. I n  addi t ion ,  
t h e  SSN t h a t  is armed with m.issiles (SUBROC) and acous t i c  and heat  seeking 
torpedos, can des t roy  su r face  sh ips .  

A s  e a r l y  as  1946, P h i l i p  Abelson noted i n  h i s  March repor t  t h a t  a nuclear 
propel led submarine would make an i d e a l  platform from which t o  launch 
a guided miss i l e ,  With t h e  success of Nauti lus,  t he  Navy, anxious t o  have 
a s t r a t e g i c  r o l e ,  moved quickly t o  e n t e r  the  guided miss i l e  e ra .  USS 
Halibut ,  commissioned i n  1960, was designed and b u i l t  t o  carry the  Regulus 
c r u i s e  miss i l e ,  The p r i n c i p a l  American e f f o r t  t o  u n i t e  the  deep diving 
and endurance c a p a b i l i t i e s  of t h e  nuclear  powered submarine with t h e  
b a l l i s t i c  miss i l e  came i n  t h e  P o l a r i s  submarine program. USS George 
Washington, t h e  f i r s t  of 41  P o l a r i s  f i r i n g  submarines, was launched i n  
1959, Together with the  Minuteman and the  B-52, t h e  SSBN, armed with 
P o l a r i s ,  Poseidon, and Trident  miss i l e s  forms a l e g  on t h e  t r i a d  of t h e  

American s t r a t e g i c  de te r ren t :  some claim t h a t  t h e  SSBN is t h e  most 
important l e g ,  given the  vu lne rab i l i ty  of the  B-52 and t h e  increasing 
vu lne rab i l i ty  of t h e  Minuteman. 

I n  1981, USS Ohio, a 560' long g ian t  t h a t  d isp laces  18,600 tons submerged, 
-. -.became t h e  newest SSBN c l a s s  t o  j o i n  the  f l e e t ,  The SSBN is  a weapons 

T.; sys tem i n  and f o r  i t s e l f ,  She incorporates  most of the  s c i e n t i f i c  develop- 
ments t h a t  have revolut ionized naval warfare, such a s  t h e  nuclear  warhead 
b a l l i s t i c  miss i l e ,  nuclear propulsion, and i n e r t i a l  guidance f o r  navi- 
ga t ion ,  Innovations i n  h u l l  design incorpora te  new metals t h a t  give 
g r e a t e r  s t r eng th  thus extending t h e  col lapse  depth, The " t e a r  drop" 
form brought dramatic increase  i n  speed, There have a l s o  been dramatic 
advances i n  ant  i-submarine warfare technology, such as  super-sens it ive  
pass ive  sonar .and hea t ,  acous t ic ,  and wake de tec t ion  of submarine 
"signatures",  

Nautilus demonstrated t h a t  not only submarines, but a l s o  naval vesse ls  
i n  genera l ,  could be powered by the  atom, Nuclear propulsion, however, 
can not bring about a s  dramatic an increase  i n  t h e  capab i l i ty  of sur- 
f a c e  sh ips  a s  was t h e  case with t h e  submarine, The dynamics of running 
submerged a r e  d i f f e r e n t  than t h e  dynamics of sur face  steaming through 
water and waves, The " t ea r  drop" h u l l  form of a USS Los Angeles c l a s s  
a t t a c k  submarine, combined with a powerful r eac to r  (S6G), allows a 
submerged speed of a t  l e a s t  35 knots.  This is a dramatic increase  
over the  23-knot submerged speed of t h e  bes t  World War 11 U-Boat o r  
t h e  20+ knots of Nauti lus,  (The Alfa c l a s s  Soviet submarine is s a i d  
t o  have a speed of 4 3  knots  submerged!) 
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The advantage of nuclear  propulsion i n  sur face  sh ips  does not r e s t  
i n  dramat ica l ly  increased speed. Rather,  t h e  s u p e r i o r i t y  of t h e  
nuclear  propel led su r face  sh ip  over t h e  f o s s i l  f u e l  powered vesse l  
r e s t s  i n  t h e  a b i l i t y  of the  former t o  t r a v e l  a t  high speed f o r  
unl imited d is tances .  The nuclear  sh ip  is  independent of tankers  and 
f r i e n d l y  por ts .  She can steam a t  f u l l  power and not rapid ly  burn 
up her  fue l .  The f o s s i l  f u e l  burning s h i p  requi res  a f r i end ly  port  
and can t r a v e l  a t  f u l l  speed f o r  only a shor t  time before requi r ing  
refue l ing .  A nuclear  propel led a i r c r a f t  c a r r i e r  with high performance 
a i r c r a f t  on board escorted by nuclear propel led missile c r u i s e r s  and 
a l s o  screened by nuclear  propel led submarines is a powerful t a sk  
fo rce  t h a t  can opera te  f r e e l y  and quickly on a l l  t h e  world's oceans. 
A s  of 1980, t h e  United S ta t e s  had constructed t h r e e  nuclear  propel led 
a i r c r a f t  c a r r i e r s  and nine nuclear  propel led c ru i se r s  four  of which 
were o r i g i n a l l y  designated f r i g a t e s .  These sh ips  a r e  a l s o  a pa r t  of 
Nauti lus ' legacy. 

Another aspect of Nauti lus ' h i s t o r i c a l  s ign i f i cance  is r e l a t i v e l y  l i t t l e  
known, but it was of g rea t  importance t o  t h e  i n d u s t r i a l i z a t i o n  of nuclear  
power. Between 1953 and 1957, nearly concurrent with the  development 
of t h e  r eac to r s  f o r  Nautilus and Seawolf, Admiral Rickover's Nuclear 
Reactors Branch designed, engineered, and constructed t h e  Nation's 
f i r s t  nuclear  power p lant  a t  Shippingport,  Pennsylvania. "Shippingport 
demonstrated i n  a way a thousand paper s tud ies  never could have," AEC 
h i s t o r i a n s  Hewlett and Duncan contend, " tha t  nuclear  power was an 
engineering r e a l i t y  r a t h e r  than a s c i e n t i f i c  dream. The performance 
of Shippingport launched t h e  development of c i v i l i a n  nuclea power 
i n  the  United S t a t e s  and u l t imate ly  throughout t h e  world. "16 The 
energy source f o r  t h e  Shippingport power p lant  was a pressurized 

- .water r eac to r  s i m i l a r  i n  design t o  t h a t  which powered Nautilus.  
7: 

The nuclear  propulsion p ro jec t  t h a t  b u i l t  Nautilus brought s ign i f  i- 
cant add i t iona l  bene f i t s  t o  what Pres ident  Dwight D. Eisenhower 
ca l l ed  "atoms f o r  peace." F i r s t ,  t he  p ro jec t  helped c r e a t e  a nuclear  
equipment industry.  The f u e l  elements, pressure vesse ls ,  pumps, tubing, 
and t h e  l i k e  could a l s o  be b u i l t  f o r  nuclear  power p lants .  Second, new 
standards of p rec i s  ion  i n  manufacture and products were es tabl i shed i n  
t h e  naval nuclear  propulsion projec t .  They, too,  ca r r i ed  over t o  t h e  
peaceful  use of t h e  atom. Third, t h e  naval propulsion program provided 
a personnel base f o r  t h e  nuclear  indus t ry  i n  t h e  United Sta tes .  J u s t  
a s  the  United S t a t e s  A i r  Force and t h e  Navy have long supplied American 
a i r l i n e s  with a s teady stream of t r a ined  p i l o t s  and maintenance per- 
sonnel ,  so too Admiral Rickover's nuclear  t r a i n i n g  program has funneled 
thousands of engineers  and technicians i n t o  t h e  American e l e c t r i c  power 
industry.  ( I n  both cases p r iva te  industry was saved l i t e r a l l y  mi l l ions  
of d o l l a r s  i n  educat ion and t r a i n i n g  cos ts . )  

Nauti lus is a l s o  h i s t o r i c a l l y  s i g n i f i c a n t  i n  t h e  h i s to ry  of engineering 
i n  genera l  and naval engineering i n  p a r t i c u l a r .  This repor t  makes no 
e f f o r t  t o  assess  t h e  engineering s igni f icance ,  i n  a t echn ica l  sense, 
of t h e  world's f i r s t  nuclear  propulsion system. L i t e r a t u r e  on t h e  sub- 
j e c t  is l imi ted  and such an assessment requi res  knowledge of nuclear 
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technology. There is,  however, l i t t l e  doubt t h a t  Mark 1 and Mark 2 
were landmarks i n  t h e  h i s t o r y  of engineering, Mark 2 harnessed and 
put t o  work the  energy of the  atom t o  move a sh ip  and thus applied 
f o r  t h e  f i r s t  time the  knowledge of nuclear  physics t h a t  began with 
E i n s t e i n  and t h a t  reached a milestone when Hahn " s p l i t  t he  atom" and 
uncovered t h e  f i s s i o n  process, I f  engineering i s  t h e  p r a c t i c a l  appli-  
ca t ion  of pure sc ience  knowledge, then "underway on nuclear  power" 
was a statement of and t r i b u t e  t o  the  a r t ,  

The f i n a l  two a reas  of Nauti lus '  h i s t o r i c a l  s ign i f i cance  a r e  d i f f i c u l t  
t o  a s sess  and can only be suggested. They a r e  of recent  o r i g i n  and 
have not been adequa te .1~  s tudied ,  The f i r s t  is  the  impact of Nautilus 
on the  composition of the  United S t a t e s  Navy. The second i s  the  sh ip ' s  
a s s o c i a t i o n  with Admiral Hyman G, Rickover, 

Nautilus revolut ionized sh ip  propulsion and i n  so doing transformed the  
m i l i t a r y  c a p a b i l i t y  of warships. Nautilus made c l e a r  t h a t  t h e  i d e a l  
naval vesse l ,  and not only the  submarine, should be atomic powered, 
Sustained high speed and almost unl imited range and endurance were 
a t t r i b u t e s  t h a t  naval designers  and engineers had previously only 
dreamed of and t h a t  no f o s s i l  f u e l  burning su r face  sh ip  could hope t o  
equal ,  It was understandable t h a t  members of Congress, defense experts ,  
and many o f f i c e r s  i n  t h e  Navy des i red  t o  bui ld ,  i f  not an a l l  nuclear  
Navy, than a t  l e a s t  a s  many nuclear  propel led a i r c r a f t  c a r r i e r s  and 
t h e i r  e s c o r t s  a s  poss ib le ,  But the re  was a major problem, Nuclear 
propel led sh ips  became progressively more expensive t o  build.  

I n  t i m e  of "reduced defense budgets", such a s  i n  the  post-Vietnam war 
years ,  t he  Navy was unable t o  ob ta in  s u f f i c i e n t  appropr ia t ions  t o  both 
bui ld  ever  more soph i s t i ca t ed  nuclear vesse l s  with t h e i r  a t tendant  weapons 
systems, i , e .  t he  nuclear  propelled a i r c r a f t  c a r r i e r  with i t s  90 high 
performance a i r c r a f t ,  and coinc identa l ly  have ava i l ab le  i n  the  f l e e t  
s u f f i c i e n t  modern sh ips  t o  meet the  bas i c  requirement of con t ro l l ing  t h e  
seas  i n  t h e  various scenar ios  and contingencies envisioned by naval 
s t r a t e g i s t s .  Oversimplified, t he  i s s u e  became, what should be t h e  "mix" 
of sh ips  t h a t  c o n s t i t u t e  t h e  United S t a t e s  Navy, There i s  every 
i n d i c a t i o n  t h a t  the  i s sue  divided p o l i t i c i a n s ,  defense exper ts ,  and t h e  
Navy i t s e l f .  

Within t h e  Navy, the  i s sue  became personalized. I n  h i s  On Watch, A Memoir, 
Adm. Elmo R. Zumwalt, Jr,, Chief of Naval Operations from 1970 t o  1974, 
d iscusses  h i s  f i g h t  f o r  more conventionally propelled sh ips ,  including 
smaller  f o s s i l  f u e l  burning c a r r i e r s .  Cal l ing  h i s  proposal f o r  a balanced 
f o s s i l  fuel--nuclear f l e e t  a "high-low" mix, Zumwalt contends t h a t  he was 
defeated by Admiral Rickover, Rickover's supporters  i n  Congress, and 
Rickover's so-called "nucs" wi th in  t h e  Navy and defense establishment,  "A 
f i n a l  malady t h a t  afflicted--and continues t o  a f f l i c t - - the  whole Navy," 
Zumwalt wrote, "though t h e  sur face  Navy was and i s  t h e  g r e a t e s t  s u f f e r e r ,  
can be described i n  one word, a word I have a l ready used: Rickover," 
I n  her  very success,  Nauti lus presented t h e  country with a dilemma. 
Had t h e  bes t  become simply too expensive? 
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The f i n a l  a r e a  of Nau t i l u s '  h i s t o r i c a l  s i g n i f i c a n c e  is  t h e  s h i p ' s  
a s s o c i a t i o n  wi th  Admiral Rickover. I n  t h e i r  biography of t h e  man 
Polmar and Al l an  s t a t e  t h a t  few naval  o f f i c e r s  have had a  l a s t i n g  
impact on t h e i r  coun t r i e s .  One of t h e  o f f i c e r s  t h a t  they p lace  i n  
t h i s  c l a s s  is Admiral Rickover. "Admiral Rickover has a f f e c t e d  h i s  
navy and t h e  na t ion , "  they write: 

H e  pushed t h e  United S t a t e s  Navy i n t o  nuc lear  propulsion-- 
a  " revolu t ion"  i n  naval  matters--and v i r t u a l l y  took it upon 
himself t o  t h r u s t  t h e  na t ion  i n t o  nuc lear  c i v i l i a n  power. 
...It is d i f f i c u l t  t o  f i n d  another  twent ie th-century American 
who has s t r i v e n  so hard i n  so  many a reas  of m i l i t a r y  and c i v i l  
ende avo r . 21 

Naut i lus  brought Rickover t h e  t i t l e  " f a t h e r  of t h e  nuc lear  Navy." 
Although c o n j e c t u r a l ,  i t  i s  h e r e  suggested t h a t  j u s t  a s  Naut i lus  
marked t h e  beginning of t h e  nuc lear  e r a  i n  t h e  United S t a t e s  Navy, 
s h e  a l s o  represen ted  t h e  beginning of Admiral Rickover 's  ex t r ao rd ina ry  
ca ree r .  When Naut i lus  go t  underway on nuc lear  power i n  January,  1955, 
t h e  p o l i t i c a l ,  o rgan iza t iona l ,  and p r e s t i g e  i ng red i en t s  t h a t  con t r ibu t e  
t o  t h e  Rickover saga were, e i t h e r  by acc ident  o r  design,  i n  place.  

A s  of 1955 Rickover had secured a  powerful p o l i t i c a l  base i n  t h e  United 
S t a t e s  congress f o r  himself and f o r  t h e  nuc lear  p ropuls ion  program. The 
J o i n t  Committee on Atomic Energy, which included among i ts  members some of 
C a p i t o l  H i l l ' s  most powerful p o l i t i c i a n s ,  supported Rickover from t h e  
beginning. Rickover 's  p o l i t i c a l  i n f luence  i n  t h e  Congress throughout 
h i s  ca ree r  w a s  such t h a t  n e i t h e r  t h e  Chief of Naval Operat ions,  nor t h e  
Sec re t a ry  of t h e  Navy, nor t h e  Sec re t a ry  of Defense, h i s  nominal supe r io r s ,  

. . .were ab l e  t o  remove him form h i s  p o s i t  i o n  a s  head of t h e  nuc lear  ,,. - propuls ion  p r o j e c t  o r  t o  amend h i s  i n f luence  on naval  personnel  t r a i n i n g  
and s h i p  cons t ruc t  ion. Naut i lus  made Rickover not only a  " f a t h e r ,  " s h e  
made him one of Congress '  f a v o r i t e  p u b l i c  s e rvan t s .  

Also by 1955, Rickover had put  on h i s  famous "two-hats". One h a t  
c a r r i e d  t h e  b r a i d  of r e a r  admiral  i n  t h e  United S t a t e s  Navy. I n  1951, 
and aga in  i n  1952, t h e  Navy h ie ra rchy  wanted t o  pass  over Rickover f o r  
promotion a n d . ~ e t i r e  him. Both t imes h i s  suppor t e r s  i n  Congress, i n  t h e  
Navy, and i n  t h e  p u b l i c  a t  l a r g e  came t o  h i s  defense  and forced  through 
h i s  promotion. Although he r a r e l y  i f  ever  put  on a  uniform, Rickover 
r e t a i n e d  h i s  Navy h a t  u n t i l  he  r e t i r e d .  The o t h e r  ha t  was t h a t  of a  
Washington o f f i c i a l  i n  charge of t h e  Nuclear Reactors  Branch i n  t h e  AEC. 
"This was a  masterpiece of c u t t i n g  admin i s t r a t i ve  red-tape. " Polmar and 
Al l an  contend, "it l e t  Rickover c i t e  Navy r u l e s  t h a t  were not  being 
followed when he r an  i n t o  t roub le  wi th  t h  AEC and t o  c i t e  AEC r u l e s  
when he r an  i n t o  t r o u b l e  wi th  t h e  Navy. "2' A s  E l i  Roth, who worked 
wi th  Rickover,  s a i d ,  "It [ t h e  "two-hats"] worked both ways--like t h e  
o ld  s h e l l  and pea game--even when an a c t i o n  was proper by both ru l e s .  11 23 
For Admiral Zumwalt t h e  "two-hat" o rgan iza t iona l  s t r u c t u r e  t h a t  supported 
Rickover made him "an independent baron wi th in  t h e  ~ a v ~ . " ~ ~  Rickover acquired 
h i s  unique o rgan iza t iona l  p o s i t i o n  t o  b u i l d  Naut i lus ;  he r e t a ined  it 
throughout h i s  career .  
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Naut i lus  brought Rickover immense persona l  p r e s t i g e  f o r  h i s  con t r ibu t ions  
t o  t h e  s h i p ' s  cons t ruc t ion .  H i s  p i c t u r e  appeared on t h e  cover of Time. 
A t  a time when t h e  naval  heroes of World War I1 l i k e  E rnes t  J. King, 
Chester  W. Nimitz, and William F. Halsey, awaited biographers ,  Rickover 
a l r eady  had a book w r i t t e n  about him. An image a rose  of an unconventional 
and progress ive  o f f i c e r  who fought  a t radi t ion-bound Navy t o  bu i ld  
Naut i lus .  Thousands of Americans, who had never heard of D r .  Ross Gunn, 
D r .  P h i l l i p  Abelson, R. Adm. Ea r l e  W. M i l l s ,  o r  submariners '  r e p o r t  
championing nuc lear  propuls ion,  were convinced t h a t  Rickover a lone was 
r e spons ib l e  f o r  t h e  revolu t ionary  ves se l .  Admiral Rickover became not 
j u s t  an expe r t ,  bu t  r a t h e r  t h e  expe r t  on nuc lear  power i n  genera l  and t h e  
nuc l ea r  Navy i n  p a r t i c u l a r .  Thanks t o  t h i s  pub l i c  recogni t ion ,  Rickover 
acquired a persona l  p r e s t i g e  t h a t  transcended t h e  organiza t ions  of which 
he was a p a r t .  He became .a pub l i c  f i g u r e  i n  h i s  own r i g h t .  From 1955 t o  
t h e  day of h i s  o f f i c i a l  re t i rement  i n  January 1982, Rickover s k i l l f u l l y  
employed t h i s  p r e s t i g e  t o  r e t a i n  h i s  p o s i t i o n  and t o  pursue and accomplish 
h i s  goals .  

Rickover b u i l t  Naut i lus .  There is  genera l  agreement t h a t  he was t h e  
s i n g l e  most important  i nd iv idua l  and t h a t  without  him Nauti lus  would not 
have been cons t ruc ted  f o r  a t  l e a s t  another  f i v e  years .  But Naut i lus  
a l s o  made a man who, f o r  t h e  next  26 yea r s ,  inf luenced t h e  United S t a t e s  
Navy l i k e  few before  him. The na tu re  and ex t en t  of Rickover 's  impact, 
where i t  was nega t ive  and where i t  was p o s i t i v e ,  a l r eady  d iv ides  s tuden t s  
of naval h i s t o r y  and w i l l  probably cont inue t o  do so. It is  c e r t a i n  t h a t  
Naut i lus '  a s s o c i a t i o n  wi th  Adm. Hyman G. Rickover i s  an important element 
i n  t h e  s h i p ' s  h i s t o r i c a l  s i gn i f i cance .  The world 's  f i r s t  t r u e  submarine 
i s ,  i n  a sense ,  Rickover 's  monument. 
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Boundary 

Nauti lus i s  present ly  a t  Mare I s l and  Naval Shipyard i n  San Francisco 
undergoing deact iva t ibn .  For the  purpose of the  s h i p ' s  nomination a s  a 
National H i s t o r i c  Landmark, and t o  f u l f i l l  t he  t echn ica l  requirements of 
t h e  National  Regis ter  of H i s t o r i c  Places,  t h i s  study views Nautilus a s  an 
object .  I f  she is  designated a landmark, she w i l l  be l i s t e d  i n  the  
National  Reg i s t e r  no matter  where moored. According t o  present  plans, i n  
1983 Nautilus w i l l  be permanently moored i n  Groton, Connecticut. 


